Demonstration of the existence of an organo-specific NADH dehydrogenase in heart mitochondria.
Experimental evidence is presented showing the existence of an NADH-consuming enzyme in heart mitochondria, in addition to the NADH--ubiquinone oxidase of complex I. In contrast to the latter, the novel enzyme is accessible from the extramitochondrial space. Removal of the outer membranes from intact mitochondria had no influence on exogenous NADH consumption, indicating its location at the cytosolic face of the inner membrane. The enzyme could be solubilized from this membrane and purified by sedimentation through preformed sucrose gradients. Liver mitochondria exhibited no oxidation of external NADH, suggesting that the enzyme is organo-specific. The "exogenous NADH dehydrogenase" of heart mitochondria was found to introduce reducing equivalents into the respiratory chain before the rotenone block, indicating that the enzyme is associated with complex I. The enzyme was also demonstrated to be involved in electron flow from the respiratory chain to exogenous electron acceptors, including NAD+. This permitted us to elicit the existence of an energy-dependent reversed electron flow from complex II to complex I. The redox shuttle established by the novel enzyme could be of significance for the regulation of cellular NADH and the metabolic activation of foreign compounds such as adriamycin.